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DETAILED DESCR PTION 



[Detailed Description of the Invention] 
[0001J 

[The technical field ti which invention belongs] It connects with the connectionless network using 
the TCP/IP protocol j roup etc, and this invention relates to the radio packet transmission 
equipment which trai smits a radio packet. 

[0002] In addition, w th the radio packet transmission equipment in this specification, the both 
sides of a radio packe t transmission terminal uni t and radio packet transmission base station 
equipment shall be in eluded. 
[0003] 

[Description of the Pior Art] Drawing 7 shows the example of composition of the network which 
used radio packet trar smission equipment. In drawing, a radio packet transmission terminal unit 
functions as a part of letwork where it connects with the cable interface (LAN, such as Ethernet 
and OCN) 72. or the u formation terminal (a workstation (WS), a personal computer (PC), Personal 
Digital Assistant (PD K)) 73, and 71 uses a TCP/IP protocol group etc. It connects with the cable 
network 75, and radic packet transmission base station equipment 74 functions as a network 
device which uses a 1 CP/IP protocol group etc., and transmits and receives a radio packet among 
two or more radio pac ket transmission terminal units 71 which exist in each cell. 
[0004] If it moves to 1 he cell which adjoins from a cell with the radio packet transmission terminal 
unit 71 , the hand over which changes the belonging radio packet transmission base station 
equipment 74 will be performed If packet transmission is performed between the radio packet 
transmission terminal unit 71 and radio packet transmission base station equipment 74 at this time, 
the packet under trans Mission is discarded, and packet transmission will be resumed after hand 
exaggerated processir g is completed. 

[0005] Drawing 8 she ws the example of composition of conventional radio packet transmission 
equipment In drawing the cable interface 81 and the radio interface 82 are linked directly. The 
cable interface 81 trax smits and receives a packet between LAN72 or the information terminal 73. 
The packet which rec< ived with the cable interface 8 1 is sent to the radio interface 82 with the 
same packet size. The radio interface 82 transmits and receives a radio packet among other radio 
packet transmission e [uipments through a radio circuit The packet which received with the radio 
interface 82 is change 1 and transmitted to the cable packet of the same packet size from the cable 
interface 81. 
[0006] 

[Problem(s) to be Sol' r ed by the Invention] With conventional radio packet transmission 
equipment, it has com position transmitted from the radio interface 82 with the packet size inputted 
into the cable interfac 5 8 L Therefore, when a packet size is large, hand over is encountered into 
packet transmission a: Ld the cases which the packet under transmission is discarded and are resent 
also increase in numb jr. Furthermore, since the packet size resent is also large, die time 
concerning resending becomes long. Consequently, file transfer time becomes long, and when 
hand over occurs freq lently, a throughput will fall remarkably. 

[0007] this invention : tops the time concerning the packet resending frequency and packet 
resending by hand ov< r to the minimum, and aims at offering the radio packet transmission 
equipment which can :aise a system-wide throughput 
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t ie Problem] The radio packet transmission equipment of this invention 

packet size of a radio packet according to the traverse speed of a radio 
erminal unit, and changes a packet size by packet division etc. Moreover, a 
interval may be presumed from the traverse speed or the traverse speed, and 
a radio packet transmission terminal unit, and a packet size may be 
to it By this, the packet size of a radio packet can be optimized, the packet 
ransmission by hand over can decrease, and packet resending frequency can 
r, even if it becomes packet resending by packet abandonment by hand 
resending can be shortened. 
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Invention] (1st operation gestalt) Drawing 1 shows the 1st operation gestalt 
t^tnsmission equipment of this invention. The composition of this operation 
both sifies of a radio packet transmission terminal unit and radio packet 
equipment 

cable interface 1 1 transmits and receives a TCP/IP packet between the cable 
information terminals which were connected. The packet which received with the 
;ent to the radio interface 12 through the packet size inverter 13. The radio 
and receives a radio packet between the radio packet transmission 

through a radio circuit. The packet which received with the radio 
the cable interface 1 1 ais it is. 

detection equipment 14 detects the present traverse speed of a radio packet 
unit from the information acquired from the direct or radio interface 12 or 
♦ Here, the example connected to the radio interface 12 is shown. For 
is detected from the maximum Doppler frequency which presumed and 
Doppler frequency from the error rate obtained from the radio interface 
variation, and a carrier frequency. Packet size detennination equipment 15 
optinjal packet size to traverse speed beforehand, determines the packet size 

traverse speed detected based on it, and notifies it to the packet size inverter 
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inverter 13 changes the packet size of the packet inputted from the cable 
the determined packet size. The packet from which the packet size was 
the radio interface 12, and is transmitted to the radio packet transmission 
and counters a radio packet, 
which asks for the optimal packet size to the traverse speed of a radio 
erminal unit here is explained. Simulation conditions are a file size. 2-M byte 
(4Kbytes/(s)) 

uare cell size 200mx200m traverse speed 10, 20, 40, 80, 160 m/s packet size 
1000, 750, 500, 250, and 100 bytes* Moreover, radio packet transmission 
is arranged at the cento of a cell, and a radio packet transmission terminal 
velocity from the arbitrary points in a cell. Hand over is performed when 
cell from the cell concerned. When packet transmission is being carried out 
exaggerated generating, it resends, after moving to a contiguity cell. 

the traverse speed of a radio packet transmission terminal unit, and the 
time. File transfer time is traverse speed 0, and was standardized by the file 
of the packet size of 1 500 bytes. A horizontal axis is the file transfer time 
ttaverse speed (m/s) and the vertical axis. The number in drawing shows a 
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traverse speed When it is l$0m/s, it is 1 500 bytes of packet When it divides 
500 [bytes, it turns out that the transfer time can be shortened about 20% and a 
However, when it divides and transmits to 250 bytes, as shown in drawing 4 

out that file transfer time gets worse uniformly by die increase in the 
of a header compared with the case where it divides into 500 bytes. 
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[0016] Drawing 6 sh< ws the traverse speed of a radio packet transmission terminal unit, and the 
relation of the optima 1 packet size. A horizontal axis is traverse speed (m/s) and a vertical axis is a 
packet size (byte). A* shown here, it turns out that the optimal packet size exists to traverse speed. 
From this result, if th s traverse speed of a radio packet transmission terminal unit is known, a 
packet size can be de eimined as a meaning. 

[0017] (2nd operatioi l gestalt) Drawing 2 shows the 2nd operation gestalt of the radio packet 
transmission equipmu nt of this invention. The composition of this operation gestalt is applied to 
the both sides of a ra< io packet transmission terminal unit and radio packet transmission base 
station equipment 

[0018] In the compos ition of the 1st operation gestalt, the feature of this operation gestalt is 
equipped with the haa id exaggerated prediction equipment 16 which predicts the time interval of 
hand over from the tr iverse speed of the radio packet transmission terminal unit detected with 
traverse-speed detect on equipment 14, and is m the place where packet size determination 
equipment 17 determ nes the packet size corresponding to the hand exaggerated time interval. 
Other composition is the same as that of the 1st operation gestalt 

[001 9] That is, hand < ixaggerated prediction equipment 16 inputs the detected traverse speed, and 
predicts the hand exa jgerated time interval of a radio packet transmission terminal unit Packet 
size determination eq lipment 17 memorizes the optimal packet size to a hand exaggerated time 
interval beforehand, < etermines the packet size corresponding to the hand exaggerated time 
interval predicted bas sd on it, and notifies it to the packet size inverter 13* In addition, it can ask 
by the same simulate n as the 1st operation gestalt also about the relation between a hand 
exaggerated time inte rval and the optimal packet size, 

[0020] (3rd operation gestalt) Drawing 3 shows the 3rd operation gestalt of the radio packet 
transmission equipnu nt of this invention. The composition of this operation gestalt is applied to 
radio packet transxnis don base station equipment 

[0021] In the 2nd ope ration gestalt, the feature of this operation gestalt is equipped with the move 
direction finding syst an 18 which detects the move direction of a radio packet transmission 
terminal unit, and is i a the place where hand exaggerated prediction equipment 19 predicts a hand 
exaggerated time inte rval based on the traverse speed and the move direction of a radio packet 
transmission termina unit Other composition is the same as that of the 2nd operation gestalt 
[0022] That is, the m >ve direction finding system 18 detects the present move direction of a radio 
packet transmission t srminal unit from the information acquired from the radio interface 12. For 
example, the move di rection of a radio packet transmission terminal unit is detectable with the 
direction presumptioi technology using array antennas. Hand exaggerated prediction equipment 1 9 
inputs the traverse sp sed and the move direction which were detected, predicts the hand 
exaggerated time inte rval of a radio packet transmission terminal unit, and notifies it to packet size 
determination equipn ent 17. 

[0023] Drawing 4 she ws the composition of a packet, and an example of the packet size 
conversion method. / > packet consists of a header 21 which has described packet classification, 
path information, etc. , and a pay load 22 which has described data. Packet size conversion divides 
a pay load 22, and is ; performed by attaching the header of the original packet to each pay load. In 
the example of drawl i p 4 > a pay load 22 is divided into two and the respectively same header 21 is 
attached to a pay loac 22-1 and 22-2. The detailed explanation about the packet size conversion in 
IP is indicated by reft rence ("detailed explanation TCP/IP* WJSJStevens work, Shoji Ihoue 
supervision of transla Son, and Softbank Corp.)- 
[0024] 

[Effect of the Inventi< m] As explained above, by optimizing the packet size of a radio packet 
according to the travc rse speed of a radio packet transmission terminal unit, the packet 
abandonment of radi< packet transmission equipment (a radio packet transmission terminal unit 
and radio packet trans mission base station equipment) of this invention under transmission by 
hand over can decreaj and it can reduce packet resending frequency. Furthermore, even if it 
becomes packet reser ding by packet abandonment by hand over, the time concerning resending 
can be shortened. Th( reby, file transfer time becomes short and a high throughput can be realized 
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[0025] Moreover, 
exaggerated time interval 
determining a pad 
[0026] Moreover, 
optimal packet size 
from the traverse 
determining a packe t 



precision of the optimal packet size can be raised by presuming a hand 

from the traverse speed of a radio packet transmission terminal unit, and 
size according to it 
with radio packet transmission base station equipment, the precision of the 
yaii be especially raised further by presuming a hand exaggerated time interval 

and the move direction of a radio packet transmission terminal unit, and 
size according to it. 



cke^ 



spsedi 



#2169 P. 013/013 

Page 4 of 4 



[Translation done.] 



r 



http:/Avww4,ipdl jpo.j 50 jp/cgi-bin/tran_web_cgi_eue 



25/09/2002 



This Page is Inserted by IFW Indexing and Scanning 
Operations and is not part of the Official Record 



Defective images within this document are accurate representations of the original 
documents submitted by the applicant. 

Defects in the images include but are not limited to the items checked: 

□ BLACK BORDERS 

□ IMAGE CUT OFF AT TOP, BOTTOM OR SIDES 

□ FADED TEXT OR DRAWING 

□ BLURRED OR ILLEGIBLE TEXT OR DRAWING 

□ SKEWED/SLANTED IMAGES 

□ COLOR OR BLACK AND WHITE PHOTOGRAPHS 

□ GRAY SCALE DOCUMENTS 

□ LINES OR MARKS ON ORIGINAL DOCUMENT 



□ OTHER: 



IMAGES ARE BEST AVAILABLE COPY. 
As rescanning these documents will not correct the image 
problems checked, please do not report these problems to 
the IFW Image Problem Mailbox. 



BEST AVAILABLE IMAGES 




REFERENCE(S) OR EXHIBIT(S) SUBMITTED ARE POOR QUALITY 



